Transient Receptor Potential-canonical 1 is Essential for Environmental Enrichment-Induced Cognitive Enhancement and Neurogenesis.
Transient receptor potential-canonical 1 (TRPC1) plays a crucial role in neuronal survival, nerve regeneration, and protects neurons from neurotoxic injury, but it is not reported whether or how TRPC1 may affect learning and memory. Here, we found that TRPC1 knockout did not significantly affect the spatial learning and memory ability when the mice were housed in standard cages (SC). Interestingly, after the mice were exposed to environmental enrichment (EE) for 4 weeks, TRPC1 knockout abolished the EE-induced spatial memory enhancement, LTP induction, and neurogenesis in hippocampal DG subset. By stereotaxic infusion of the recombinant adeno-associated viruses (rAAV)-TRPC1 into the hippocampal DG subsets bilaterally, we observed that the EE-associated neurogenesis, LTP induction and the cognitive enhancement were efficiently rescued in TRPC1 knockout mice. EE increased the phosphorylation levels of ERK, p38, and cyclic AMP response element-binding protein (CREB) in wild-type mice, whereas the activation of ERK and CREB was not seen in TRPC1 knockout mice, and the phosphorylation of p38 was same in EE-TRPC1-/- and WT-EE. Finally, EE increased TRPC1 expression and overexpression of TRPC1 increased neurogenesis and activated ERK/CREB pathway in the wild-type mice. These findings suggest that TRPC1 is indispensable for the EE-induced hippocampal neurogenesis and cognitive enhancement.